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(54) DELTA SIGMA MODULATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a spurious 
defect depending on an input in the delta sigma(AE) 
modulation. 

SOLUTION: A frequency synthesizer consisting of a 
phase locked loop(PLL) is provided with a fraction 
frequency divider 28. The fraction frequency divider 28 
is provided with a latch 31 to latch frequency division 
data, a AZ modulator 33, a digital dither circuit 32 that 
receives a digital input (F value: n~bit binary data) 
denoting a fraction part of the frequency division data 
from the latch 31 and supplies a digital output 
alternately changed into F+k or F~k (k is an integer) to 
the AZ modulator 33, and circuit means 34-38 that 
execute a fraction frequency division on the basis of an 
integer part (M value) of the frequency division data and 
an output from the AS modulator 33. The digital dither 
circuit 32 is useful to suppress a spurious signal cased 
as a result of concentration of quantization noise onto a 
specific frequency when the AZmodulator 33 receives a 
specific F value (e.g. F=2n~1). 
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* Notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The delta sigma modulation circuit equipped with the digital dither circuit for supplying 
the digital output whose time average intervenes between a delta sigma modulator, and a digital 
input and said delta sigma modulator, and changes from said digital input discretely, and 
corresponds with said digital input to said delta sigma modulator. 

[Claim 2] It is the delta sigma modulation circuit which has the function to change periodically 
the digital output supplied to said delta sigma modulator to F+k and F-k when said digital dither 
circuit sets said digital input to F in a delta sigma modulation circuit according to claim 1 and a 
certain integral value is set to k. 

[Claim 3] It is the delta sigma modulation circuit which has the function to change periodically 
the digital output which supplies said digital dither circuit to said delta sigma modulator in a delta 
sigma modulation circuit according to claim 2 to F+1 and F-1. 

[Claim 4] It is the frequency synthesizer which consisted of phase-locked loops (PLL) containing 
a fraction counting-down circuit. Said fraction counting-down circuit The latch and delta sigma 
modulator for holding the given dividing data, The digital input which intervenes between said 
latch and said delta sigma modulator, and expresses the fraction part of said dividing data From 
said latch to reception The digital dither circuit for supplying the digital output whose time 
average changes from said digital input discretely, and corresponds with said digital input to said 
delta sigma modulator, The delta sigma modulation mold fraction dividing PLL frequency 
synthesizer equipped with the circuit means for performing fraction dividing actuation based on 
the integral part of said dividing data, and the output of said delta sigma modulator. 
[Claim 5] In a delta sigma modulation mold fraction dividing PLL frequency synthesizer according 
to claim 4 said digital dither circuit 1/2 counting-down circuit for generating the clock signal 
which has the frequency of the one half of the frequency which the output signal of said fraction 
counting-down circuit has, and when setting a certain integral value to k, When setting said 
digital input to F with the selector for choosing a forward constant value "+k" and a negative 
constant value "~k" by turns according to logical level change of said clock signal, By adding the 
constant value chosen by said digital input F and said selector synchronizing with transition of 
the output signal of said fraction counting-down circuit The delta sigma modulation mold fraction 
dividing PLL frequency synthesizer which has an adder for changing periodically the digital 
output supplied to said delta sigma modulator to F+k and F-k. 

[Claim 6] The cellular phone equipped with the delta sigma modulation mold fraction dividing PLL 
frequency synthesizer according to claim 4. 

[Claim 7] The delta sigma modulation mold digital-analog converter equipped with the filter 
means for obtaining desired analog output by removing the quantizing noise included in the digital 
dither circuit for supplying the digital output whose time average intervenes between a delta 
sigma modulator, and a digital input and said delta sigma modulator, and changes from said digital 
input discretely, and corresponds with said digital input to said delta sigma modulator, and the 
output of said delta sigma modulator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a delta sigma modulation circuit and its 

application. 

[0002] 

[Description of the Prior Art] A delta sigma (deltasigma) modulator has circuitry which returns 
the quantizing noise which appears in an output to an input via a delay machine, and it is called a 
sigma delta (sigmadelta) modulator, or it is called a noise shaper from the operation which biases 
quantizing noise toward a RF region. 

[0003] When using for a cellular phone etc. the frequency synthesizer which consisted of phase- 
locked loops (PLL), in order to secure many usable bands, it is required that an output frequency 
should be switched with a step size smaller than the frequency of a reference signal. The 
deltasigma modulation mold fraction dividing PLL frequency synthesizer is known as what fills 
this demand, and that example is shown in U.S. Pat. No. 5,070,310. In this PLL frequency 
synthesizer, the fraction counting-down circuit for carrying out dividing of the output of a 
voltage controlled oscillator, and returning to a phase comparator is equipped with deltasigma 
modulator, and digital value F which expresses the fraction part of the dividing data (nonintegral 
part) with this deltasigma modulator is given. 

[0004] Moreover, the highly precise digital analog (D/A) transducer equipped with deltasigma 
modulator, i.e., deltasigma modulation mold D/A converter, is used with audio equipment etc. 
[0005] 

[Problem(s) to be Solved by the Invention] According to the conventional deltasigma modulation 
mold fraction dividing PLL frequency synthesizer, the frequency of the reference signal given to 
a phase comparator is set to Fref, and if digital value F showing the fraction part of the dividing 
data shall be binary data of n (n is integer) bit, an output frequency step size equal to Frefx 
(F/2n) is realizable. However, when deltasigma modulator receives a certain specific F value (for 
example, F=2n~1), as a result of a quantizing noise's concentrating on a specific frequency, the 
trouble that a spurious signal will occur was pointed out from before. Then, a large n value is 
taken (the example of the above-mentioned United States patent Fref= 26MHz, n= 24), and he 
replaces with the F value which poses a problem on it, and was trying to take the value of either 
F+1 or F-1 conventionally. Therefore, (1) (2) to which a circuit scale increases The technical 
problem that an output frequency shifted a little from the frequency of choice occurred. 
[0006] Also with the conventional deltasigma modulation mold D/A converter, there was the 
same spurious fault as the above depending on the digital input of deltasigma modulator. 
[0007] The purpose of this invention is to constitute the circuit which can cancel the above- 
mentioned spurious fault even if it does not enlarge digital input bit width of face of deltasigma 
modulator, and can obtain the output frequency of choice. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, suppose this 
invention that the configuration of deltasigma modulation circuit equipped with the digital dither 
circuit for supplying the digital output whose time average in addition to deltasigma modulator 
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intervenes between a digital input and deltasigma modulator, and changes from the digital input 
s m concerned discretely, and corresponds with the digital input concerned to deltasigma modulator 
is adopted. Thereby, even if it does not enlarge bit width of face of the digital input concerned, 
concentration of the quantizing noise to a specific frequency can be inhibited. 
[0009] The application to a fraction dividing PLL frequency synthesizer, a D/A converter, etc. is 
possible for this deltasigma modulation circuit. 
[0010] 

[Embodiment of the Invention] Drawing 1 shows the example of a configuration of the cellular 
phone adapting the deltasigma modulation mold fraction dividing PLL frequency synthesizer 
concerning this invention. The deltasigma modulation mold fraction dividing PLL frequency 
synthesizer which 2 requires for this invention in the cellular phone 1 of drawing 1 , 3 a 
modulation and a demodulator (mixer), and 5 for a counting-down circuit (DIV) and 4 Gain control 
amplifier (GCA), A low pass filter (LPF) and 7 6 An analog-to-digital (A/D) converter, 8 — a 
digital analog (D/A) transducer and 9 — for a microphone and 12, as for an antenna and 14, a 
transfer switch and 13 are [ Baseband LSI and 10 / a loudspeaker and 1 1 / low noise amplifier 
(LNA) and 15 ] driver amplifier. Fo expresses the output signal of the deltasigma modulation mold 
fraction dividing PLL frequency synthesizer 2. 

[001 1] Drawing 2 shows the example of a detail configuration of the deltasigma modulation mold 
fraction dividing PLL frequency synthesizer 2 in drawing 1 . drawing 2 — setting — 21 — the 
source of reference frequency, and 22 — for a phase comparator (PD) and 25, as for a low pass 
filter (LPF) and 27, a charge pump (CP) and 26 are [ a coupling capacitor and 23 / a reference 
counting-down circuit (R) and 24 / a voltage controlled oscillator (VCO) and 28 ] fraction 
counting-down circuits. These phase comparators 24, the charge pump 25, the low pass filter 26, 
the voltage controlled oscillator 27, and the fraction counting-down circuit 28 constitute the 
phase-locked loop (PLL). The fraction counting-down circuit 28 is equipped with latch 31, the 
digital dither circuit 32, the deltasigma modulator 33, an adder 34, the prescaler 35, the A 
counter 36, the N counter 37, and the modulus controller 38. 

[0012] In the deltasigma modulation mold fraction dividing PLL frequency synthesizer 2 of 
drawing 2 , the fraction counting-down circuit 28 carries out dividing of the output signal Fo of a 
voltage controlled oscillator 27. The comparison signal Fdiv acquired by this dividing returns to a 
phase comparator 24. A phase comparator 24 detects the phase contrast of a reference signal 
Fref and the comparison signal Fdiv, and the electrical-potential-difference pulse of the pulse 
width according to the phase contrast is sent to the charge pump 25 from a phase comparator 
24. According to the output of a phase comparator 24, the charge pump 25 will be in the 
condition of either the discharge of a current, absorption or high impedance, and will give a 
charge pump-output current to a low pass filter 26. With a low pass filter 26, it graduates, and 
electrical-potential-difference conversion is carried out and this charge pump-output current 
serves as control voltage of a voltage controlled oscillator 27. 

[0013] Next, actuation of the fraction counting-down circuit 28 is explained. According to the 
configuration of drawing 2 , it is inputted into the A counter 36 and the N counter 37 after 
dividing (P+1) of the output signal Fo of a voltage controlled oscillator 27 is carried out by the 
prescaler 35. The A counter 36 outputs a pulse, after doing A count of the output signal Fo of 
the voltage controlled oscillator 27 by which dividing (P+1) was carried out, and the modulus 
controller 38 switches the number of dividing of a prescaler 35 to P from (P+1). Next, after the N 
counter 37 counts the output signal Fo of the voltage controlled oscillator 27 carried out P 
dividing (N~A), a pulse is outputted to a phase comparator 24 and the modulus controller 38, and 
the number of dividing of a prescaler 35 switches to (P+1). 

[0014] The number of dividing of the output signal Fo of a voltage controlled oscillator 27 is xA 

until the A counter 36 outputs a pulse (P+1), and it is Px (N-A) until the N counter 37 outputs a 

pulse. Therefore, it is if the frequency of an output signal and a reference signal is respectively 

set to Fo and Fref. Fo=(P+1) (xA+Px (N-A)) xFref =(PxN+A) xFref — (1) 

********** Even if it is P= 2n (n is an integer), the number of usable bands can be made 

[ many ] by changing A in a formula (1). 

[0015] Furthermore, in order to make [ many ] the number of usable bands, the deltasigma 
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modulator 33 is formed, and the digital dither circuit 32 intervenes between latch 31 and the 
** % deltasigma modulator 33 for the dissolution of spurious fault. Latch 31 holds given dividing data 
DAT A. CLOCK is a clock signal and STROBE is a strobe signal. Dividing data DAT A contains 
digital value M showing an integral part, and digital value F showing a fraction part (nonintegral 
part). An F value is n-bit binary data here. The digital dither circuit 32 supplies the digital output 
whose time average changes latch 31 to an F value from reception and the F value concerned 
discretely, and corresponds with the F value concerned to the deltasigma modulator 33. When 
setting a certain integral value to k (for example, k= 1), specifically, the digital dither circuit 32 
changes periodically the digital output supplied to the deltasigma modulator 33 to F+k and F-k. 
And based on M value given by the latch 31 and the output of the deltasigma modulator 33, 
fraction dividing actuation by the above-mentioned prescaler 35, the A counter 36, and the N 
counter 37 is performed. The result Fo=(PxN+A) (+F/2n) xFref — (2) 

An output frequency step size equal to ********** and Frefx (F/2n) is realized. That is, since 
the frequency Fo of an average of an output signal can be switched with a step size smaller than 
the frequency Fref of a reference signal at the time of normal operation and reference frequency 
Fref can be set up greatly, the PLL frequency synthesizer which has a good lock-up property is 
obtained. 

[0016] Drawing 3 shows the example of a detail configuration of the digital dither circuit 32 in 
drawing 2 . As for 1/2 counting-down circuit and 42, in drawing 3 ,41 is [ a selector and 43 ] 
adders. 1/2 counting-down circuit 41 generates clock signal DFdiv which has the frequency of 
the one half of the frequency which said comparison signal Fdiv has. a constant value "-k (B 
input)" negative when the logical level of reception and the S input concerned of a selector 42 is 
a low (Low) considering this clock signal DFdiv as an S input and the logical level of the S input 
concerned is yes (High) about a forward constant value "+k (A input)" — ** — a forward and 
negative constant value is chosen as the condition to say as a Y output by turns. An adder 43 
changes Y output to F+k and F~k periodically by performing addition A+B, when the F value was 
given to reception and the standup pulse of the comparison signal Fdiv as a B input from said 
latch 31 and a constant value "**k" is given to them as a CK input from said selector 42 as an 
A input, respectively. And Y output of this adder 43, i.e., F**k, is supplied to the deltasigma 
modulator 33. Drawing 4 (a) - (d) shows actuation of the above digital dither circuit 32. 
[0017] Drawing 5 shows the simulation result of the quantizing noise in the deltasigma 
modulation mold fraction dividing PLL frequency synthesizer 2 of drawing 2 . Here, it shall be 
referred to as Fref=6.5MHz, M= 778, F= 128, n= 8, and k= 1, and the secondary two steps of 
modulators shall be adopted as a deltasigma modulator 33. 

[0018] According to drawing 5 , it turns out that the frequency characteristics of a quantizing 
noise have an inclination and the quantizing noise of a low frequency region is decreasing 
compared with the case where deltasigma modulation is not applied. The time average of the 
number of dividing in the fraction counting-down circuit 28 is 778.5, and is completely in 
agreement with the desired number of dividing. And concentration of the quantizing noise to a 
specific frequency is not produced, either. If it considers that a big spectrum appears near 
800kHz when an F value (= 128= 27) is given to the deltasigma modulator 33 as it was, without 
forming the digital dither circuit 32, the effectiveness of the digital dither circuit 32 concerned is 
greatest. 

[0019] In addition, the digital dither circuit 32 is not restricted to the configuration of drawing 3 . 
To the given F value, the data transmitted to the deltasigma modulator 33 may take F+k and F~k 
at random at intervals of an unspecified period, and circuitry which is in agreement with the F 
value concerned may be used for them with a time average. 

[0020] Drawing 6 shows the example of a configuration of deltasigma modulation mold digital 
analog (D/A) converter concerning this invention, deltasigma modulation mold D/A converter 50 
of drawing 6 adds the digital dither circuit 53 which has the same configuration as drawing 3 to 
the preceding paragraph of the conventional D/A converter which consisted of a deltasigma 
modulator 51 and an integrator 52. The deltasigma modulator 51 is equipped with the adder 61, 
1-bit D/A converter 62, the subtractor 63, and the delay machine 64. By removing the quantizing 
noise included in the output of the deltasigma modulator 51, an integrator 52 is a filter means for 
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obtaining desired analog output, and is also called a postfilter. The digital dither circuit 53 
** , supplies the digital output whose time average intervenes between a digital input and the 
deltasigma modulator 51, and changes from the digital input concerned discretely, and 
corresponds with the digital input concerned to the deltasigma modulator 51. In addition, the 
clock signal supplied to each part is omitting illustration. 

[0021] According to deltasigma modulation mold D/A converter 50 of drawing 6 , even if it does 
not enlarge digital input bit width of face of the deltasigma modulator 51, the spurious fault 
depending on the digital input of the deltasigma modulator 51 concerned is cancelable. 
[0022] 

[Effect of the Invention] According to this invention, it intervenes between a digital input and 
deltasigma modulator as explained above. Since the digital dither circuit for supplying the digital 
output whose time average changes from the digital input concerned discretely, and corresponds 
with the digital input concerned to deltasigma modulator was adopted Even if it does not enlarge 
bit width of face of the digital input concerned, as a result of being able to inhibit concentration 
of the quantizing noise to a specific frequency, the conventional spurious fault can be canceled 
and the output frequency of choice can be obtained. 



[Translation done.] 
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precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the cellular phone 
adapting the deltasigma modulation mold fraction dividing PLL frequency synthesizer concerning 
this invention. 

[Drawing 2] It is the block diagram showing the example of a detail configuration of the 
deltasigma modulation mold fraction dividing PLL frequency synthesizer in drawing 1 . 
[Drawing 3] It is the block diagram showing the example of a detail configuration of the digital 
dither circuit in drawing 2 . 

[Drawing 4] (a) - (d) is a timing-chart Fig. for explaining actuation of the digital dither circuit of 
drawing 3 . 

[Drawing 5] It is drawing showing the simulation result of the quantizing noise in the deltasigma 

modulation mold fraction dividing PLL frequency synthesizer of drawing 2 . 

[Drawing 6] It is the block diagram showing the example of a configuration of deltasigma 

modulation mold D/A converter concerning this invention. 

[Description of Notations] 

1 Cellular Phone 

2 DeltaSigma Modulation Mold Fraction Dividing PLL Frequency Synthesizer 

24 Phase Comparator (PD) 

25 Charge Pump (CP) 

26 Low Pass Filter (LPF) 

27 Voltage Controlled Oscillator (VCO) 

28 Fraction Counting-down Circuit 

31 Latch 

32 Digital Dither Circuit 

33 DeltaSigma Modulator 

41 1/2 Counting-down Circuit 

42 Selector 

43 Adder 

50 DeltaSigma Modulation Mold D/A Converter 

51 DeltaSigma Modulator 

52 Integrator 

53 Digital Dither Circuit 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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efx (F/2 n ) LI ^^Jli^ftX ^s/^if-f X 

(« xi±* F = 2 "- 1 ) Sr A 2 (t^o i # |c 

ffcO^J-CliF r e f = 2 6 MHz, n=2 4) , Z<D± 
X*ffl&kteZ>FmzRz.XF+ lXfiF- lcOV^-fn^ 



(3) 



2002-152044 



— *rco«S:i:5«t5lcLTV^ 0 LfJot, (1) ESS 

saws**-*-*, (2) wyj«j([aw«*a«««j:o«=F 

[0 0 0 6] K^AStllD/AMTt, AS 
[0 0 0 7]*»|^t ASII^TV 5 ^^ 

[0 0 0 8] 

fB^»x.t a z&m^nwf&zmm-tz^ 1 t l 

[0 00 9] r^AZ*Wia»tt % iH&SWSPLLjaSt 
[0 0 10] 

iftw<nnm<otem} ant **w^«sas*ws! 

5HR4>« P L Ljajft*^^^ if Sr/Sffl LfcBRBfWS 

Ht*«W^«* A S^II^MUPL L«jg£»^Vfe 
iKfif. 3tt»JB» (DIV) , 4ttgM-fflM8g (5 
^if) , Sl^ynyhP-Zl'T^ (GCA) , 6 
[j;u^X7^;^ (LPF) , 7fiTtP^-f^ 

(A/D) 8te^v^/W T^n^ (D/ 

A) ^Ifcgg, 10(i7h o - 
7J. 1 lttW* 1 2tt«91M.;*>rs'^\ 

i3fir^^. uiin-;>fX7y/ (lna) , 

Ml P L L J§&» v^iriM if 2 (OffiM^^* LT V n 

[00111H2B, Hl^AI«IB!»«»flPL 
L Ml ifcWz > >"tr if if 2 <oi¥Mttl/$0y Stth LTV^<5 
2*C*5V^T, 2 1 ttSfli«S«SR, 2 2f^77°yy^ 
F o — ( (P + 1) XA+PX 
= (PXN + A) X F r e 
7 Alo 0 P=2 n (nli«E») -CfcoTfc, A 
(1) ^A«r*ffcS*5rii:-ettfflpr^^K*«:# 

[0 0 15] JE*-ttfflpTSB^>'K*S:#<-t-*fc»fcA 

m<DtzMC7y=?-3 1 AE»3 3 b<?>mz7*i?* 
/U^ViflHlK3 2^ffiLTV^ 0 7^f31ll 



^Vy^Vif, 2 3teV 7t ls>*ftm%z (R) , 2 4li 
{4fflJt«SS (PD) , 2 5lift-^^ (CP) . 
2 6lin-/^7^^ (LPF) , 2 7tt«BE«J««8 
(VCO) , 2 8(W^t*5o m&ttffi 
Jt«S2 4, a— ^7^7^ 2 

6, «EEfkM0BS&2 7&r«HfcJMMg2 8tt, ffiffilW 
^-y 0 (PLL) «lTV^o ###JSS2 8 
tt. 7^3U, x^/l^rVif[p]3g3 2 t, ASi 
«3 3<lr, fln*«3 4£, yyx^r-735^ A7J 
10 ^y^36i, N^7«y>-^ 3 7 t, ^i/^y* • =tV h 
0 — 5 3 8 tSr«x.TV^5o 

[0 0 12] H2(DAS«ra»»»IIPLLH«»'> 

v-feif >r if 2 -era, jMfc^AS 2 s 2 

7©UJ^«#FoSr^ja-r5o -co^fcj: 0#&nfc 
ItWttFd i vtt, $m\m$&2 4^WM£*hZ>o ffi 
ffiJt«*2 4tt*lpm#-F r e f drit^f^F div^ 

^VP^^S^lt|5E#2 4^fe^^— ^^2 5iC^^ 
tl5 0 ^-^^2 5(1 ffiffiJtK«2 4<^ai*^ 

^p-/^7^f;^2 6[^^c 
/ffiMSfin-^7^^ 2 6Tf fflL W±^^ 

[0 0 13] 5HR£MUg2 8<OftfpSrRW-t-So 

11 2 <£>«/£(C ifttf, 2 7 COW^f-^F 

o^y^-7 3 5t' (P+l) iWBStlifc*. A# 
?^3 6MN^-?y^ 3 7(CA^^^5o ATJ^V 
^3 611 (P+l) #»£ixfc«E»J»»«»2 7C0t±i 
30 ^f-^-F o5rA^7-?^ h Lfc«(^/^S:ttl*U 

£ (P+l) ^e>P^W5*x.S 0 Ucfc, N#^>-^3 
7ttP^«*nfc«ffi«yflWBSB*2 7<Offl*ft#F o«r 
(N-A) *|>yHfc», ^VU^SrfflrffiJt|i«2 4X 
^ya7^-^yhP-73 8(C^U ^°y^^— 
7 3 5^W S (P+l) lC«J91fet>5o 
[0014] HGE$iJ»|8Jg«2 7 cDffi^f #-F o 

A^^>^ 3 6^V^«rm^i-54T^ (P + 
1) XAtfc^ N^!?^^ 3 7^5^/U^Srffl^Ji"5* 
t«PX (N-A) "CfcSo Lf^oT, Ul^ft-i-a^ 
S^ff^-^MIS^^^^ F F r e f fttUi. 
(N-A) ) X F r e f 
f - (1) * 

btlfz'ftffl'r— ^DATA^ffi)#t5o CLOCKfj;^ 
n^/^ff^ STROBED ho^fl^fcS, 5> 
Hr-^DATAfj:, a^tt^^x^^/HlttMi:, 

50 aJt*9, SBEF|t*>fcl»^^»fcL**ol*nil3^3dS 
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3^.|Jtt&f S^#/Hil*SrF + k tF-k il^fflW 

Fo = ( (PXN + A) + F/2 n ) 
^9SC*>, FrefX (F/2 n ) ^LV^W^K 

tFre f J:^ t/^^V^^^^7 P -t^^XT^^9^5^ 
fc3ft*-e#. SVJMlftFre f «r*#<KBrc*5fc 10 
ftff ft d y ^ 7 y ^«ptt& tt5 P L LflRft^y 

[0016] 12 3 !1, H 2 ^t^^tV if 0B 3 2 
co|¥*B«^(ISr^LT^5 0 EI 3 (cfc>^T, 4 1(11/ 
2#jaS. 4 2fli?l^^, 4 3(iSPjHS-C*>5 0 1/ 
2»HS4 1(1, BWEJt*WS#Fd i va**rt-5JS8t» 
<04^^JS«*«r*P*-S ^ o 5/ ^ «#D F d i v Sr^g 
i"5o iru^4 2(1, CCO^a^^fS^-DF d i v £ 
S A^J £ tT§ 19 > SRSA^^)ii^/W ? P- 
(Low) XfcS^taijEO^fiS T+k (AA 20 
j £\ S8SAA©»1^^^ (High) 
T-fcS^tctlA^ifcfi r-k (BA^) J &k\t*i 

Jn»»4 3(t AA^ir UTSWE9y^3 l^bF 

kj Sr-tix^ixgH-aD, Jfctfcfa ^F d i voi^ 
9^/^^CKA*i LT-^x.e>*x^^AP^A+BS: 
llfTihS^^J;^, Ytti;&S:F + k£F-k£KJ3») 

w^^k^^5 0 tut, ^<o*pihs4 3<o-Ym^ -r 

4*>*,F±k*SA£*m«3 3^«^WJ:9^fto 30 
TV^o B4 (a) - (d) tt, l£Lk<DTi? 9*^41? 

[0 0 17] [13 5(1, |8 20A£a»EH»»»«PLL 
JBtt»-»"fe*>rif 2^*3ft5»?-{blt*<05x 3 L^ u~ 
v'ay^^tt^So I^tll Fref=6. 5 
MHz, M- 7 7 8, F= 1 2 8, n = 8, k = 1 £ 
U A£*»HS3 3i:LT2 2k^o2SI:^SE»BSr«ffl 

[0018] H 5 tc ±Jx«t, *^fl^W<DJB«»*H4a s 

AZ^S:^*tftv^^^Jt-<TiSHj6t« 40 

8tefe»ta»»*©l»m¥*&H:7 7 8. 5t*oT, FJf 

0»3 2*rWtn-FHI[ (= 1 2 8-2 7 ) 
A£2EW*3 3K#;tfc£#, 8 0 0 kHzftifilC** 
ft;*-^ h/uasSixS;: fcSr*x.St, =3®ET r > ? *A'f f 
-fi^[U^3 2©Sb*fiilft*-e«)4 0 
[0 0 19] ft**, 7^*71/7^ if E«S 3 2liH3(Oi 

^*.6>ixfcF«^StLT, A£^p!t§3 50 



^SEfk^iirSo tit, 7 5/f3 l ti*b**7L htitcMm 
k A Z,m®3&3 3<^ffi;^(ca^T, ±&7))X>r— 
73 5, A^^y^ 3 6MN*->y^ 3 7CJ:^t 
#«»«aq*fTSft*. -tote*. 

X F r e f ■•■ (2) 

3^eag£*L3x~^fl, ^W^JBMWH^FH- k t 
F-k^^v^A^r), i*l«¥*-CttattF»i: — 

[0020] EI 6(1, ^^ci^Aiaify^^ 
•T^u>/ (D/A) ««S(©«^JSr^LTV^4o El 
6©A£«KfflD/A«|fc»5 0tt, AZ»5U 

B5 3Srf*flPbfcfc©t?fc5o A£|gSSSg5 1(1, So* 
3*6 let, 1 try hD/Afft^6 2 £ , MVS 6 3 
«SS6 4i:S:i^tV^o Sfc»»5 2(1, Alt 

oT, H7>f/u^i:t^iix5t<ot?*)5o 
/isr4im&5 3(1, f^^A^^AS^ISSU 

out M^ri* m%fi> 9 /i-AJj k —Set Z> T V 9 ^tiit) 

[0 0 2 1] H6 0AZaJHaiD/Aaai»5 0^J;tL 
tf, A £«g£5 1 (Of^^^t^y MHSr^:#< L 

[0 0 2 2] 

d\ ^^A^fcAZfflPHSi^lBJc^aEU 

* ^A^i £ — Srt* -5 7*v* * /uaj;ft £ A £ SOI»^tt*&-t- 

[H 1 1 *WWfc«5 A £SPM^i5c^JDP L L^JK* 
[0 2] i 1 ^(7) A ISM^iP L LJIM^y 

[m 3] gi 2 *p<D^ri>?^j ^&<Dmmnf&m&^ 

[El 4] (a) ~ (d) itm3(D^9y^^^m(0 
[B5] H 2 A SjMia^i P L LlS»v/yt 
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